To the Editor

Severe acute respiratory syndrome coronavirus-2 (SARS-CoV-2), responsible for the coronavirus disease 2019 (COVID-19), overwhelmed worldwide healthcare systems requiring abrupt changes in hospitals reorganization and human resources allocation. Recent literature data demonstrated a global reduction of hospitalizations for acute myocardial infarction \[[@bb0005]\] and urgent pacemaker implantations \[[@bb0010]\], mainly related to the fear of COVID-19 infection, with consequent development of life-threating complications due to delayed treatment.

Nowadays, out-of-hospital cardiac arrest (OHCA), which represents the third leading cause of death in Europe \[[@bb0015]\], has been favorably impacted by public health initiatives aimed at improving bystander-initiated cardiopulmonary resuscitation (CPR) and access to automated external defibrillator (AED) use.

However, the disruption of these survival chains caused by the COVID-19 outbreak induced extensive variations in incidence, management and clinical outcomes of OHCA, as recently elucidated by two observational studies ([Table 1](#t0005){ref-type="table"} ). Firstly, Baldi and colleagues reported OHCA occurrence in 4 provinces of Lombardy region (Italy) from February 21st to March 31st 2020, comparing its incidence with the corresponding weeks in 2019 \[[@bb0020]\]. Interestingly, they found an impressive increase in OHCA incidence (+58%), associated with a greater occurrence of OHCA at home (+7.3%) and a longer arrival time (+3 min) of emergency medical services (EMS). Additionally, less witnessed cardiac arrest (−11.9%), bystander-initiated CPR (−15.6%) before EMS arrival and shockable cardiac rhythm (−7%) were observed \[[@bb0020]\].Table 1Baseline characteristics, management and clinical outcomes of studies comparing OHCA in the pandemic and non-pandemic period.Table 1Baldi et al. \[[@bb0020]\]Marijon et al. \[[@bb0025]\]Number of OHCA patients Pandemic period362519 Non pandemic period2293047[a](#tf0005){ref-type="table-fn"}Temporal window Pandemic period02/21--03/31, 202003/16--04/26, 2020 Non pandemic period02/21--04/01, 2020weeks 12--17 of each year from 2012 to 2019.Home location (%)[b](#tf0010){ref-type="table-fn"}+7.3%+13.4%Witnessed cardiac arrest (%)[b](#tf0010){ref-type="table-fn"}−11.9%−6.1%Bystander-initiated CPR (%)[b](#tf0010){ref-type="table-fn"}−15.6%−16.1%Public AED use (%)[b](#tf0010){ref-type="table-fn"}--−2.6%Shockable cardiac rhythm (%)[b](#tf0010){ref-type="table-fn"}−7%−9.9%EMS arrival time, mins[b](#tf0010){ref-type="table-fn"}+3+1Suspected or confirmed COVID-19, n (%)103/362 (28.4%)42/519 (8%)Survival at hospital admission (%)[b](#tf0010){ref-type="table-fn"}−11.4%−9.9%[^1][^2][^3]

Furthermore, Marijon et al. conducted an observational study comparing the incidence, management and clinical outcomes of OHCA in Paris and its suburbs (France) during the pandemic (from March 16th to April 26th, 2020) and non-pandemic period (weeks 12--17 of each year from 2012 to 2019) \[[@bb0025]\]. Likewise, they reported an increased incidence of OHCA home location (+13.4%) and a significant decrease in witnessed cardiac arrest (−6.1%), bystander-initiated CPR (−16.1%), AED use (−2.6%) and shockable cardiac rhythm (−9.9%). Notably, survival rate at hospital admission decreased from 22.8% to 12.9% (−9.9%) during the pandemic period \[[@bb0025]\]. Baseline characteristics, management and clinical outcomes of the two mentioned studies are summarized in the [Table 1](#t0005){ref-type="table"} \[[@bb0020],[@bb0025]\].

This major increase of OHCA incidence together with a significant drop of survival rate, observed during the COVID-19 pandemic, may recognize multifactorial causes. Thus far, several hypotheses have been proposed to explain these meaningful differences in OHCA incidence and clinical outcomes, even considering that the suspected cases of COVID-19 included in these analyses may represent a potential confounder. Among them, changes in healthcare reorganization, lockdown measures and individual fear of viral infection may explain the noteworthy reduction of bystander-initiated CPR, AED use and unwitnessed cardiac arrest coupled with a major increase of OHCA home location and less survival chances ([Fig. 1](#f0005){ref-type="fig"} ). Moreover, the significant reduction of hospital admissions for myocardial infarction, heart failure, and arrhythmias may have amplified the incidence of severe complications, potentially leading to OHCA.Fig. 1Temporal changes in OHCA management and clinical outcomes between 2019 (non-pandemic period) and 2020 (pandemic period). Abbreviations as in [Table 1](#t0005){ref-type="table"}.Fig. 1

In conclusion, COVID-19 outbreak represents a unique challenge for clinicians, intensivists and healthcare organizations and we have learned that the prompt rearrangement of each of these "actors" will be essential in the near future. These temporal trends should guide upcoming public health strategies when dealing with global health crisis such as the one we are currently facing.
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[^1]: Abbreviations: OHCA = out-of-hospital cardiac arrest; CPR = cardio-pulmonary resuscitation; AED = automated external defibrillator; EMS = emergency medical service; COVID-19 = Coronavirus disease-2019.

[^2]: Non pandemic period including weeks 12--17 of each year from 2012 to 2019 is shown.

[^3]: Differences between the pandemic and non-pandemic period are presented.
